The physiopathology of primary hemifacial spasm is not fully understood. A peripheral origin is suggested by cases of infection, tumour and vascular lesions at the root of the facial nerve, ' -5 and is supported by the favourable results obtained by intracranial facial neurolysis.68 This mechanism would depend on ephaptic interaction of nerve fibres at the level of the lesion.9-13 A central origin, causing facial neuron hyperexcitability, in both primary as well as postparalytic facial spasm, has been claimed for a long time' 14 15 and also in recent publicatons. [16] [17] [18] [19] [20] [21] [22] [23] The present study concerns blink reflexes obtained by trigeminal and facial stimulation in a group of 53 patients with primary hemifacial spasm. Blink reflexes were abnormal in 36 cases, in the form of either trigemino-facial hyperactivity (19 cases) or facial nerve impairment (17 cases). Among the former, nine demonstrated both types of disorder. Based on these results it is suggested that primary hemifacial spasm is the consequence of central facial hyperexcitability combined with impaired afferent conduction in the facial nerve.
Material and method
Fifty-three patients with primary hemifacial spasm and 20 normal controls were studied. The 53 cases of primary hemifacial spasm were evaluated between 1975 and 1980.
The diagnosis was based on the usual clinical criteria.24
Fourteen were men and 39 women. The mean age was 52-7 years (range 24 to 81) and the mean duration of the symptoms was 5-7 years (range 3 5 to 50) . In healthy side) which was less than normal (p < 0-05), and which even produced a negative mean value in the latency subgroup in which the latencies were less than 26 ms (tables 1 and 2). In six cases the R2 latency was longer than 36 ms (normal mean plus 2 standard deviations).
The In primary hemifacial spasm, differences were found between the affected and healthy sides and also in relation to the normal control group. The latency of the R2 response of the trigemino-facial reflex was shorter while the R2 of the facio-facial reflex was delayed. These abnormalities were found in isolation or combined in 36 cases (group A), while 17 cases (group B) did not show such alterations. In group A, depending on the association of other changes in both reflexes, various subdivisions can be considered (table 3) .
As in other studies,3233 synkinesias were found following electrical stimulation, with spread of reflex responses (trigemino-facial reflex and facio-facial reflex) to muscles which do not normally show them; in our cases, not only to m. orbicularis oris but also to m. frontalis. Their incidence was high, (20 cases from the 23 studied), and their presence, which can vary from one moment to the next in the same patient,33 probably represents the lowest level of facial hyperexcitability. In some of the cases in our series, such synkinesias were the only sign of trigeminal-facial hyperexcitability. Many cases of primary hemifacial spasm have been described with various macroscopic pathological processes in the posterior fossa.2 35636 Such patients together with experience in the surgical treatment of primary hemifacial spasm by facial decompression in its petrous canal'0 and, more recently, by freeing the nerve from abnormal vessels in the ponto-cerebellar angle,6-8 has given credence to the concept of ephaptic transmission at a compressive lesion in aetiology of hemispasm.'03' The facial synkinesis in primary hemifacial spasm has been similarly interpreted. 33 From a clinical point of view, an ephaptic mechanism does not explain various aspects of primary hemifacial spasm: its onset and its almost regular predominance at the m. orbicularis oculi, its circumscribed persistence in that muscle over a period of years, the influence of emotional tension on its intensity and, at times, on its provocation, and its occasional appearance during sleep. It is almost impossible to believe that such a topographically variable cause as an arterial loop in the pontocerebellar angle38 or an expansing process, systematically injures the same portion of facial nerve fibres (those supplying the m. orbicularis oculi) as there is apparently no somatotopic arrangement of the facial nerve trunk.3940 The characteristics described in experimental ephaptic interaction"4 42 such as the need for a prior stimulus for the pathological discharge, the exclusive transmission of motor fibres to sensory fibres, and the need for contact between adjacent damaged fibres, do not provide a satisfactory explanation of all the known clinical phenomena of primary hemifacial spasm.22
In 14 cases in our series in group Al, with signs of trigeminal-facial hyperexcitability (tables 2 and 3), 62 the R2 potential followed the Rl potential without interruption. Also, in many of them the late response on the hemispasm side appeared before that of the unaffected one following stimulation of the latter (fig) . If the first fact could be explained by a post-discharge of the early potential after the first activation wave arrived at the pathological nerve area, the second circumstance would necessarily require a prior level of hyperexcitability in the reflex arc, that is probably in the facial nucleus itself. This could explain the lower values of differential latency on the hemispasm side as compared with the healthy one (table 1) .
We think that facial hemispasm, independent of its initial cause, should be considered a pathological increase of the blink reflex which, under normal conditions, is restricted to the m. orbicularis oculi.3343 However, Kugelberg44 has observed that, on certain occasions, a sufficiently strong stimulus or state of high emotional tension can cause the blink reflex in normal subjects to spread to other facial muscles. The progressive increase of facial nuclear excitability in hemispasm would cause a decrease in the reflex threshold, by any of its afferent roots. This would express itself initially as a localised and transitory contraction at the palpebral level, which would go on increasing in intensity and spread towards other facial territories. Gowers,'4 who clearly anticipated this concept, explained that the usual onset of the hemispasm in m. orbicularis oculi is due to the fact that "The motor mechanism of this muscle is more sensitive, in consequence of its energetic reflex action" .
In our primary hemifacial spasm series it has been demonstrated that, together with the signs of trigeminal-facial hyperactivity, in some cases signs of a lesion coexist in facial conduction. The mechanism by which a facial peripheral lesion can reach the point of causing an increase in the excitability of its own nucleus is speculative at the present time. Experimental evidence suggests that an efferent fibre lesion4546 as well as deafferentation47 can give rise to secondary hyperexcitability of the corresponding motoneuronal pool, probably through an interneuronal reorganisation. We cannot exclude, however, the possibility that an afferent irritative mechanism exists as well. The reflex origin of primary hemifacial spasm elaborated by Hunt' was supported by the observations of Rushworth,48 and was the theoretical basis of treatment by section of the n. intermedius.63649
The possibility of hyperexcitability of the facial neurons due to a lesion of afferent facial fibres is supported by the presence of bilateral delayed R2 responses following stimulation of the facial nerve on the affected side in 25 cases of our series. A Esteban, Molina-Negro preliminary analysis of the anatomical findings during exploration of the cerebello-pontine angle and of the results of facial decompression from arterial, venous or arachnoidal structures, shows that those with obvious anatomical abnormalities and better results after surgery belong almost exclusively to this particular group. Addendum When this paper had been submitted to publication the works of Nielsen5' 52 about the pathophysiology of hemifacial spasm became known to us. In the affected side of 62 consecutive patients studied he found an increased latency of the Rl component of blink reflex with normal latency of R2 and a high amplitude on both responses. An afteractivity usually appeared after the R2 potential and, sometimes, after Rl. He unfortunately did not make simultaneous recording on both sides in order to measure the differential latency. These results persuade him to favour the theory of the ectopic excitation and ephaptic transmission in a facial nerve lesion although, as he states, "hyperexcitability of the facial nucleus could also play a role in the pathophysiology of hemifacial spasm".
